
IEEE C802.16j-07/522r1

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	HARQ Operation on RS_UL_DCH

	Date Submitted
	2007-09-07

	Source(s)
	Sungcheol Chang

Sunggeun Jin

Kwangjae Lim

Chulsik Yoon

ETRI

161, Gajeong-dong, Yuseong-Gu,

Daejeon, 305-350, Korea


	scchang@etri.re.kr
sgjin@etri.re.kr
kjlim@etri.re.kr

csyoon@etri.re.kr


	Re:
	This is a response to Letter Ballot 16j on P802.16j/D1

	Abstract
	The baseline document defines the Dedicated Uplink Channel (RS_UL_DCH) for RS and its operation of resource allocation for the channel using UL_DCH assignment IE. There are no definitions for HARQ operations on the RS_UL_DCH. An HARQ operation of the PHY burst is proposed. 

	Purpose
	To incorporate the proposed text into P802.16j Baseline Document.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


HARQ Operation on RS_UL_DCH 

Sungcheol Chang, Sunggeun Jin, Kwangjae Lim, Chulsik Yoon
ETRI
1. Introduction

The baseline document defines the Dedicated Uplink Channel (RS_UL_DCH) for RS and its operation of resource allocation for the channel using UL_DCH assignment IE. However, HARQ retransmission of the PHY burst on RS_UL_DCH is not specified in the baseline document. If the PHY burst on the RS_UL_DCH is corrupted, the HARQ operation can be applied to recover the corruption on the RS_UL_DCH.

The solution of HARQ operation on the RS_UL_DCH is described in the following text.

2. Proposed solution

The RS_UL_DCH is used exclusively by assigning dedicated resources for periodic uplink traffic in uplink channel. If an MR-BS/RS fails to decode PHY burst on the RS_UL_DCH successfully, it sends the RS_UL_DCH HARQ Retx IE to the RS. This IE contains corrupted PHY burst-related frame number and ACID. Figure 1 shows the HARQ retransmission by RS_UL_DCH HARQ Retx IE and in-band retransmission for the RS_UL_DCH. In this figure, the PHY burst sent by the RS on the dedicated uplink resource in frame N is assumed to be corrupted, and thereafter, the same PHY burst is retransmitted on the dedicated uplink resource in frame N+2. In this case, the dedicated uplink resources are preempted and the new PHY burst is delayed to the next dedicated uplink resource. The dedicated resource is already reserved and fixed so that additional resources are not allocated for HARQ retransmission.
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Figure 1 HARQ on RS_UL_DCH and in-band retransmission.
If the RS_UL_DCH HARQ Retx IE has the other resources for PHY burst retransmission, the out-band retransmission is done over the other resource allocated by the IE and except the dedicated uplink resources. Figure 2 shows that the retransmission of the PHY burst is attempted on resources except the dedicated uplink resources. This out-band retransmission does not preempt new PHY burst transmission on the dedicated uplink resources for the RS_UL_DCH.
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Figure 2 HARQ on RS_UL_DCH and out-band retransmission.
The RS shall maintain all the PHY burst in buffer during maximum frame number of retransmission. This requires the RS to have more buffers for successful retransmission. However, the maximum number of buffers for retransmission in RS is limited by the field of “Maximum frame number of retransmission”.

HARQ operation on the RS_UL_DCH can be applicable to both transparent and non-transparent RS in centralized and distributed scheduling. For the distributed scheduling, an additional explanation is not required because the HARQ operation on the RS_UL_DCH is applicable. For the centralized scheduling, the receiving status of bursts on the RS_UL_DCH shall be sent by the terminated RS to the superordinate RS/MR-BS using the RS_UL_DCH header with TYPE=2, DCH NACK Relay. The intermediate RS shall relay this header to its superordinate RS/MR-BS. The header may be transmitted on the RS_UL_DCH. Figure 3 shows an example and the HARQ operation for centralized scheduling and transparent RSs. The red-colored data burst on the RS_UL_DCH is corrupted and its decoding status is reported to the MR-BS by using the RS_UL_DCH header with DCH NACK Relay by the terminated RS. The intermediate RS relays the header. After receiving NACK status on the burst, the MR-BS sends the RS_UL_DCH HARQ Retx IE to the RSs in path. The RS retransmits the red-colored burst pointed by the MAP IE. 
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Figure 3 HARQ operation for centralized scheduling and transparent RSs.
3. Text Proposals
[Change the text at the table 19a in page 10]

Table 19a-Extended Type field encodings for extended MAC signaling header type II
	Extended Type field
	MAC header type
	Reference figure
	Reference table

	0
	RS BS header
	Figure 35b
	Table 19b

	1
	RS_UL_DCH request header
	Figure 35c
	Table 19c

	2
	Acknowledgement header
	Figure 35d
	Table 19d

	3
	HARQ RS error report header
	Figure 35e
	Table 19e

	4
	MR_Code-REP header
	-
	Table 19f

	5
	RS UL size request header
	Figure 35f
	Table 19g

	6-7
	Reserved
	
	


[Change the text at the section 6.3.2.1.2.2.2.2 in page 11]

6.3.2.1.2.2.2 RS UL DCH request header (RS_UL_DCH)

The RS requests a dedicated uplink resource through the RS_UL_DCH request header with TYPE=0000, DCH Request. The intermediate RS relays the negative acknowledgements (NACKs) of data bursts on the RS_UL_DCH through the RS_UL_DCH header with TYPE=0002, DCH NACK Relay. The format of this header is illustrated in Figure 35c and described in Table 19c.

[image: image4.png]_ T I T T
| Extended DCH | Header Content
I Type=1(3) TYPE (4) Type &)
2 @

Header Content (16)
Header Content (8) HCS (8)





Figure 35c-RS_UL_DCH request header format

Table 19c-Description of fields in RS UL_DCH request header

	Syntax
	Size
	Notes

	MAC Header() {
	
	

	 HT
	1 bit
	Shall be set to 1

	 EC
	1 bit
	Shall be set to 1

	 Type
	1 bit
	Shall be set to 1

	 Extended TYPE
	3 bits
	Shall be set to 001 for RS_UL_DCH request header

	 TYPE
	4 bits
	0000 = DCH Request

0001 = Reserved
0002 = DCH Negative Acknowledgement (NACK) Relay
00013 – 1111 = Reserved

	 if (TYPE==0000) {
	
	DCH Request

	  DCHTYPE
	2 bits
	00 = DCH Request Incremental

01 = DCH Request Aggregate

10 = DCH Request Rate Based

11 = Reserved

	  If (DCHTYPE == 00) {
	
	DCH Request Incremental

	   Bandwidth request
	16 bits
	Number of bytes requested by the RS. Zero in this field indicated DCH release request.

	   N
	4 bits
	Allocation repeats once every N frames.

	  } else if (DCHTYPE == 01) {
	
	DCH Request Aggregate

	   Bandwidth request
	16 bits
	Number of bytes requested by the RS. Zero in this field indicated DCH release request.

	   N
	4 bits
	Allocation repeats once every N frames.

	  } else if (DCHTYPE == 10) {
	
	DCH Request Rate Based

	   Average rate
	20 bits
	Average data rate in units of bytes per second

18 MSB bits: magnitude

2 LSB bits: base-10 exponent

	  }
	
	

	  RS CID
	8 bits
	Reduced Basic CID of RS

	 } else if (TYPE == 0001) {
	
	Reserved

	 } else if (TYPE == 0002) {
	
	DCH NACK Relay

	  RS CID
	8 bits
	Reduced Basic CID of the RS sending bursts on the RS_UL_DCH.

	  Reserved
	1 bits
	

	  Number of HARQ NACK
	1 bits
	0: one NACK, 1: two NACKs

	  for (i=0;i<Number of HARQ NACK; i++) {
	
	

	   Frame Number
	5 bits
	The frame number in which the corrupted burst is

	   ACID
	4 bits
	HARQ Channel ID

	 }
	
	

	}
	
	


[Insert the following text at the end of the section 6.3.17.5.2.1.2 in page 131]

6.3.17.6 HARQ support on the RS_UL_DCH
The HARQ operation is activated on the RS_UL_DCH if the field of “HARQ type” in RS_UL_DCH assignment IE is set to values except 0. The superordinate RS/MR-BS sends the RS_UL_DCH HARQ Retx IE to request burst retransmissions for the dedicated uplink channel if the receiving station fails to receive a burst. The RS shall retransmit only bursts indicated by a RS_UL_DCH HARQ Retx IE. The retransmitted burst is identified by two fields of “Frame Number” and “HARQ Channel ID (ACID)” uniquely at the RS. The in-band retransmission is that the retransmission of the burst is done using the following dedicated uplink resources. The out-band retransmission is that the burst is retransmitted on the resources allocated by the RS_UL_DCH HARQ Retx IE. 
6.3.17.6.1 HARQ support in centralized scheduling
When a receiving RS on a RS_UL_DCH fails to decode a burst, it shall send the decoding status to the superordinate RS/MR-BS using a RS_UL_DCH header with DCH NACK Relay if HARQ operation on the RS_UL_DCH is enabled. The intermediate RS relays RS_UL_DCH header, which may be transmitted on RS_UL_DCHs to its superordinate RS/MR-BS.

	


	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	
	

	
	

	
	

	
	

	
	

	
	

	
	


[Change the Table 496c at the section 8.4.5.9.1 in page 191]
Table 496c-R-link specific IE types

	Type

(hexadecimal)
	Usage

	00
	RS_UL_DCH assignment IE

	01
	RS_BW-ALLOC IE

	02
	RS_UL_DCH HARQ Retx IE

	023-1F
	Reserved


[Change the Table 496d at the section 8.4.5.9.1.1 in page 192]
Table 496d-RS_UL_DCH assignment IE format

	Syntax
	Size
	Notes

	RS_UL_DCH assignment IE() {
	
	

	 Type
	5 bits
	RS UL DCH HARQ Retx IE = 0x00

	 Length
	4 bits
	Variable

	 RSCID
	8 bits
	Reduced basic CID of the RS

	 Receiving RSCID
	8 bits
	Reduced basic CID of the receiving RS of the RS_UL_DCH. If the value is 0xff, the superordinate RS/MR-BS is the terminated RS.

	 Update type
	2 bits
	00 = Normal

01 = Service flow based

10-11 = Reserved

	 If (Update type == 01) {
	
	If service flow based update

	  Throughput size
	24 bits
	Amount of throughput update in byte/s

	  Access RSCID
	8 bits
	Reduced basic CID of the access RS of the MS that completed the service flow event

	 }
	
	

	 Assignment type
	2 bits
	00 = Incremental

10 = Aggregate

10 = Remove

11 Remove all

	 OFDMA symbol offset
	8 bits
	

	 UIUC
	4 bits
	

	 Repetition coding indication
	2 bits
	0b00 – no repetition coding

0b01 – repetition coding of 2

0b10 – repetition coding of 4

0b11 – repetition coding of 6

	 Subchannel offset
	8 bits
	

	 Duration
	10 bits
	Resources allocated to DCH (in OFDMA slots)

	 Frequency (N)
	4 bits
	Allocation repeats once every N frames

	 HARQ type
	2 bits
	0b00 – Not applied
0b01 – HARQ Chase

0b10 – HARQ CTC IR

0b11 – HARQ CC IR

	If (HARQ type == 0b01) {
	
	

	   ACID
	4 bits
	HARQ Channel ID

	}
	
	

	If (HARQ type == 0b10) {
	
	

	   NEP
	4 bits
	

	   NSCH
	
	

	
	
	

	   ACID
	4 bits
	HARQ Channel ID

	}
	
	

	If (HARQ type == 0b11) {
	
	

	
	
	

	   ACID
	4 bits
	HARQ Channel ID

	}
	
	

	}
	
	


[Insert the following text at the end of the section 8.4.5.9.1.2 in page 193]

8.4.5.9.1.3 RS_UL_DCH HARQ Retx IE

This RS_UL_DCH HARQ Retx is transmitted to a RS to request the retransmission of the PHY burst indicated by the RS_UL_DCH HARQ Retx IE. The detail description on the RS_UL_DCH HARQ Retx IE is illustrated in Table 296f.

Table 296f -Description of fields in RS_UL_DCH HARQ Retx IE

	Syntax
	Size
	Notes

	RS_UL_DCH HARQ Retx IE() {
	
	

	 Type
	5 bits
	RS UL DCH HARQ Retx IE = 0x02

	 Length
	4 bits
	Variable

	 Number of HARQ Retx sub-bursts
	3 bits
	

	 for (i=0;i<Number of HARQ Retx sub-bursts; i++) {
	
	

	  RSCID
	8 bits
	Reduced basic CID of the RS

	  In-band or out-band Retx
	1 bit
	0: in-band HARQ retransmission

1: out-band HARQ retransmission

	  Frame Number
	5 bits
	The frame number in which the corrupted burst is

	  if (In-band or out-band Retx == 1) {
	
	Out-band HARQ retransmission

	    
	
	

	   Subchannel offset
	8 bits
	

	   Duration
	10 bits
	Resources allocated to DCH (in OFDMA slots)

	  }
	
	

	
	
	

	  ACID
	4 bits
	HARQ Channel ID

	
	
	

	  if (HARQ CTC IR or CC IR) {
	
	

	
	
	

	   SPID
	2 bits
	

	  }
	
	

	 }
	
	

	}   
	
	


[Change the table at the section 11.7.25 in page 211]

	Type
	Length
	Value
	Scope

	43
	3
	Bit #0: Bandwidth request and UL Tx Power Report header

support

Bit #1: Bandwidth request and CINR report header support

Bit #2: CQICH Allocation Request header support

Bit #3: PHY channel report header support 
Bit #4: Bandwidth request and uplink sleep control header support

Bit #5: SN report header support

Bit #6: Feedback header support

Bit #7-10: SDU_SN extended subheader support and parameter

Bit #7: SDU_SN extended subheader support

Bit #8-10 (=p): period of SDU_SN transmission for connection

with ARQ disabled = once every 2p MAC PDUs

Bit #11: DL sleep control extended subheader

Bit #12: Feedback request extended subheader

Bit #13: MIMO mode feedback extended subheader

Bit #14: UL Tx Power Report extended subheader

Bit #15: Mini-feedback extended subheader

Bit #16: SN request extended subheader

Bit #17: PDU SN(short) extended subheader

Bit #18: PDU SN(long) extended subheader

Bit #19: ACK header

Bit#20: RS BR header

Bit#21: RS_UL_DCH request header

Bit#22: HARQ RS error report header

Bit#23: Relay MAC header
	REG-REQ, REG-RSP



  


